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DOE FOR BERGOLD AND V ANDERRYN/IA 

E.O. 11652: N/A 
TAGS: ENRG, FR 

SUBJECT: VISIT TO EDF RESEARCH CENTER OF RENADIERES 

1 . ON FEB 28, 1978, DOE SCIREP VISITED ELECTRICITE 
DE FRANCE (EDF) R&D CENTER AT RENADIERES NEAR PARIS. 

THERE ARE CLOSE TO 500 EMPLOYEES AT THE CENTER AND 
THE EQUIPMENT IS VALUED AT $200 MILLION. R&D IS 
CARRIED OUT IN SEVERAL DEPARTMENTS INCLUDING NUCLEAR 

COMPONENTS TECHNOLOGY (LIGHT WATER REACTORS AND SODIUM 
BREEDER), ELECTRICITY APPLICATIONS (SOLAR HOUSE HEATING, 
HEAT PUMPS AND ELECTRIC CARS) HIGH VOLTAGE ELECTRICITY 
TRANSMISSION STUDIES, AND MATERIALS RESEARCH. EDF 
STAFF INDICATED THAT A 45 MWT MODULE REPRESENTATIVE 
OF THE SUPER-PHENIX STEAM GENERATOR IS SATISFACTORILY 
COMPLETING ITS TEST RUN AND SOON WILL BE REPLACED BY 
ANOTHER TEST MODULE OF ITALIAN CONSTRUCTION. ALSO, 

THAT HEAT PUMPS APPEAR TO HAVE A BRIGHT FUTURE FOR 
INDUSTRIAL AND HOUSE HEATING APPLICATIONS AND SEEM TO 
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HAVE A BETTER NEAR TERM POTENTIAL FOR THESE APPLICA- 
TIONS THAN SOLAR ENERGY. POTENTIAL COOPERATION WITH 
EDF ON HEAT PUMP APPLICATIONS WILL BE EXPLORED FURTHER 
DURING THE PLANNED VISIT TO PARIS OF D. HARVEY, DOE/CS. 
INFORMATION GAINED WHICH IS CONSIDERED OF GREATEST 
POTENTIAL INTEREST IS BRIEFLY DISCUSSED IN THE FOLLOW- 
ING PARAGRAPHS. 
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2. THE BABCOCK-ATLANTIQUE ONCE THROUGH STEAM GENER- 
ATOR WITH HELICAL TUBES (INCALOY 800) CURRENTLY ON 
THE TEST STAND HAD BEEN SELECTED FOR SUPER-PHENIX 
FOLLOWING SIX MONTHS OF TESTS OF THIS MODEL AT 
RENADIERES AND OF A SIMILAR TEST WITH A STEIN-INDUSTRIE 
MODEL (ALTHOUGH PHENIX STEAM GENERATORS WERE BUILT BY 
STEIN INDUSTRY). AN ADDITIONAL 12 MONTHS TEST TRIAL 
WHICH INCLUDES THERMAL SHOCKS IS EXPECTED TO BE COM- 
PLETED IN ONE MONTH, AT WHICH TIME DETAILED EXAMINATION 
AND ANALYSES WILL PROCEED. THE 45 MWT TEST MODULE, 

WITH 520 DEGREE C„ 170 BAR STEAM OUTLET, WAS DESIGNED 

TO MOCK UP AS MUCH AS POSSIBLE THE 750 MWT UNITS TO 
BE INSTALLED IN SUPER-PHENIX. ALTHOUGH CLEARLY THERE 
IS RISK INVOLVED IN SUCH A MAIOR SIZED EXTRAPOLATION, 

EDF BELIEVES THAT IMPORTANT DESIGN FEATURES SUCH AS, 

TUBE GEOMETRY AND SPECIFICATIONS AND PENETRATIONS, 

WILL HAVE BEEN ADEQUATELY PROOF-TESTED IN THEIR FACILITY. 

3. THE SODIUM COMPONENTS AND TECHNOLOGY LABORATORY 
HAS ADDITIONAL FACILITIES AND TEST RIGS FOR STUDIES 
INCLUDING MASS TRANSFER, VALVES, AND REPAIR WELDING. 

4. THE LWR COMPONENTS LABORATORY IS FOCUSED ON LWR 
RELIABILITY ISSUES, AND VALVE TESTING APPEARED MOST 
PROMINENT. DURING A GENERAL DISCUSSION OF THE LWR 
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SITUATION, EDF STAFF INDICATED THAT, IN CONSTANT DOLLARS, 
LATEST LWR PLANT COSTS ARE 40 PERCENT HIGHER THAN 
FESSENHEIM I COSTS (20 PERCENT IS DUE TO SAFETY 
RELATED CHANGES, TEN PERCENT DUE TO CONSTRUCTION 
DELAYS, AND TEN PERCENT DUE TO MISCELLANEOUS CAUSES). 
LATEST LWR POWER COSTS (WITH CONSERVATIVE ASSUMPTIONS 
INCLUDING ALL ASPECTS, EVEN DECOMMISSIONING) ARE 
ESTIMATED TO BE 9.5-10 FRENCH CENTIMES PER KW-HR, 

VERSUS 11.5-12 FOR COAL, AND 12.5-13 FOR OIL. 
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5. MAIOR EMPHASIS WITHIN THE ELECTRIC APPLICATIONS 
AND ENVIRONMENT DEPARTMENT IS ON HEAT PUMPS. A 
RELATIVELY LARGE NUMBER OF TEST STANDS FOR HOUSE 
HEATING AND INDUSTRIAL APPLICATIONS WAS IN EVIDENCE. 

THE TESTS WERE DESCRIBED AS INVOLVING CHARACTERIZATION 
OF EQUIPMENT AND OPTIMISATIONS. THE FAVORED HOUSE- 
HOLD UNITS INVOLVED CLOSED CIRCUIT HEAT PUMP SYSTEMS 
DESIGNED TO UTILIZE HEAT FROM EXIT AIR TO HELP HEAT 
WATER WHICH IS CIRCULATED IN HOUSE FLOORS. INDUSTRIAL 
UNITS WERE FOCUSED ON PROCESSES REQUIRING MAXIMUM 
TEMPERATURES OF ABOUT 100 DEGREES C. (ALLOWING FREON 
USE) AND INCLUDING APPLICATIONS TO SUCH OPERATIONS AS 
GYPSUM AND CORN DRYING. 

6. HEAT PUMP TESTS FOR HOUSE HEATING INDICATED THAT 
SAVINGS OF 40-50 PERCENT IN ENERGY SHOULD BE 
POSSIBLE AS COMPARED TO 30 PERCENT SAVINGS WITH SOLAR 

ENERGY IN SOUTHERN FRANCE. THE COMPARABLE HEAT PUMP 
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INVESTMENT COSTS WERE STATED TO BE ABOUT ONE-EIGHTH 
(L/8TH) OF THE SOLAR INVESTMENT COSTS. 

7. SEVERAL RENAULT 5 ELECTRIC CARS WITH LEAD BAT- 
TERIES HAD BEEN EXTENSIVELY TESTED AND WERE VISIBLE. 
THESE CARS HAVE A RANGE OF 60 KM AND ARE CAPABLE OF 
A 60 KM PER HOUR SPEED. THEY DID NOT MEET EXPECTA- 
TIONS AS BATTERY CHANGES AFTER 150 CHARGES WERE FOUND 
NECESSARY, WHEREAS 400 CHARGES WERE HOPED FOR AND 
ABOUT 1,000 APPEARED NEEDED FOR ATTRACTIVE ECONOMICS. 
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REPORTEDLY, THE FRENCH WILL NOT PURSUE COMMERCIALIZA- 
TION OF SUCH CARS UNTIL AN IMPROVED BATTERY IS AVAIL- 
ABLE. THEIR NEGATIVE FINDING DOES NOT APPLY TO 
ELECTRIC BUSES FOR CITY ROUTES WHICH MAY BE OF NEAR 
TERM INTEREST. 

8. THE MATERIALS LABORATORY AND THE HIGH AND MEDIUM 
VOLTAGE TRANSMISSION STUDIES FACILITIES APPEARED 
IMPRESSIVE. THERE IS A 1.2 KM, 1,000 PLUS KV TEST 

LINE, A SET OF TWO GENERATORS CAPABLE OF DELIVERING SIX 
GVA FOR TWO PHASE DIRECT TESTING (AND UP TO THE 
EQUIVALENT OF TWO PHASE 60 GVA USING THE "SYNTHETIC 
METHOD"), AND A 65 BY 65 BY 45 METER METAL ENCLOSED 
TEST HALL STATED TO BE THE LARGEST IN THE WORLD. 

9. WHILE VERY HIGH VOLTAGE LINE STUDIES (750 AND 
1,500 KV) ARE IN PROGRESS, AT MOST 420 KV LINES 

ARE EXPECTED TO BE EMPLOYED IN FRANCE UNTIL THE END 
OF THE CENTURY (EDF CONSIDERS THAT 750 KV LINES WILL 
NOT BE JUSTIFIABLE IN FRANCE BEFORE THEN). REPORTEDLY 
THERE IS AN INTERNATIONAL GROUP (OF WHICH US IS NOT 
A MEMBER) WHICH PURSUES ARC DISCHARGE STUDIES AND 
WHICH DOES WORK AND CONVENES REGULARLY AT THIS EDF 
LIMITED OFFICIAL USE 

LIMITED OFFICIAL USE 

PAGE 03 PARIS 08056 02 OF 02 071615Z 

CENTER. 

10. THE FOLLOWING MATERIAL WAS OBTAINED AND IS 
AVAILABLE IN EMBASSY FILES: 

A. THE "RENARDIERES" HIGH-POWER LABORATORY 
CONCISE DESCRIPTION OF THE FACILITIES, EDF, AUGUST 
1976; 

B. LES RECHERCHES ET LES ETUDES AUX RENARDIERES, 

EDF, 1977; 

C. LE CIRCUIT D'ESSAIS A GRANDE PUISSANCE 

DE GENERATEURS DE VAPEUR CHAUFFES AU SODIUM CGVS/50MW, 
EDF; AND 

D. SODIUM - HEATED STEAM GENERATOR TEST FACILITY 
2/28/75 EDF. 

HARTMAN 
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